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West Virginin ......... 
Indiana ................. 
lllinois ................ 
Lower Michigan ........ 
U per Michigau ....... 
d s c o n u i n  .............. 
MinnePota ............. 
Iowa 
Kausas ................ 
Nebraska .............. 
Missouri ............... 
Colorado ............... 
North Dakota .......... 
South Dakota .......... 
Southern California.. .. 
Northern California.. .. 
Oregon ................. 
Washington ........... 

Monthly percentage. 

................... 

22d to 29th, and 31st j in Oregon on the 3d, 5th, Tth, Sth, loth, 
l l th ,  16th, 17th, 23d, 25th, 3Sth, a,nd 29th; in Utah on the 
38 to Gth, 15th, 17th to 19t8h, 21st, and 23d to31st j in Washing. 
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tou on the 5th, 15th to lSth, and 38d to 95th; and in Wyo- 
ming on the 3d, 6th to 12th, 14th, 16th to 19th, 23d, 94th, and 
26th to 31st. 

&IISCELLANEOUS PHENOMENA. 

i \  DROUGHT. I Wiscousin, southeru Incliana, southwest Illinois. aud Darts of 
The month was ver$Jclry, and clamage to cr s by drought 

was reported over the greater part of lower M a igan, and iii 
east-central South Dakota, southertst Kansas, south Texas, 
east Arizona,, and nortl?west Washiugton. In the early part 
of t.he mouth cjrought conditions prevailed in parts of east, 

Kentucky .' 
Destructive forerj fires occurred in Chippewa Co., Mich., 

northeru Wiscousin, in Marion, Santa CI ara, and Tuolumne 
counties, Cal., and in the Olympic Mountains near Port Angeles, 
W n S h .  

0 FOREST FIRES. 

I VERIFICATIONS. 
3 

FORECASTS FOR 4s HOURS IN ADVANCE. 
App k ciating the great importance that long time predic- 

tions possess for the general public the Chief ofthe Weather 
Bureau has authorized forecasts for 48 and 72 hours, covering 
the 2d and 3d days in advance. These are optional with the 
forecast official, and are only made when clearly iu the public 
iutereut, and cover, in all cases, considerable areas of country, 
and are not confined to localities. 

Percentages of verifications made for second day in advance. 
Number of predictions made : weather, 135; temperature, 25. 
Perceiitages of verificatious : weather, 91; temperature, 55 j 
weather and temperature combiued, 90.2. ' WIND SIGNALS FOR JULY, 2891. 

Statemeut showiug percentages of justificatious of wiucl 
si uals for the iuonth of July,  1S91. 
h i n d  eig)~nZs--(Ordered by Professor H. A. HaZen.)-Total 

number of signals ordered, 651 justified as to velocity, wholly, 
39, partly, 2 j justified as to direction, 61. All of the signals 
ordered were cautionary j 25 signals were ordered for easterly 
winds, of which 38 were justified, and 40 were ordered for 
westerly winds, of which 30 were justified. Percentage of 
justifications, 55.9. 

KO cold-wave signals were ordered, and no temperatiire-fall 
waruings were issued dariug the mouth. 
[ Verificatious made by Assistant Professor C. F. Marvin, assisted by Mr. H. 

E. Williams, chief cleili of the Forecast Room.] 

0 FORECASTS FOR 24 HOURS IN ADVANCE. 
The forecasts for districts east of the Rocky Mountaius for 

July, 1591, were made bj- Professor H. A. Hazeu: Weather 
Bureau, and those for the Pacific coast districts mere macle at 

San Fraucisco, Cal., by 1 R t  Lieutenant John P. Finley, 15th 
Inf2tutry. 

Percenfaaes of forecasts veri3ed, July, 1891. 

Stnte. I f  1 ;  
I S  

Maine ................... 1 sS.7 
New Hampshire ........ S3.9 
Vermont ................ 815.5 

Rhode Island ....... ....' 91.3 
Connect.icut ............. 1 86.8 
Eastern New Pork ......I 57.7 
Western New York. ..... 52.6 
Eastern Pennsylvania ... 83.2 
Westerii Pennsylvania . . 83.2 

Massachusetts ......... .I 91.3 

New Jersey ............. i 79.7 
Dt.larare ......... ......I 80.3 
Murylnnd ............. .., S2.0 
District ofColumbin .... i 77 .7  , ,. . 
Virgiuin ................. 33.9 
North Carolina.. . ......I So.6 
South Carolinn ....,..... 1 56.8 
Georgia. ............. ...~ 91.6 
Eastt.rn Florida ........ 75.8 
Weatern Floridn ........ I 65. 2 
Alabama ...... ..........I go. o 
Mississippi ............. 5.6.4 

Texns .................. ., SS.7 Louisiana ............... I 33.2 
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I n  determining the monthly percentuge of weather and temperature combined, the 

Pacific coast states nre not included. The forecasts of temperature in districts emt 
of the Rocky Mountaius for July. 1891, were made with reference to the maximum 
temprrnture alone. that is. a rediction of warmer or cooler indicated that the maxi- 
mum temperature'of the day jesignated would be higher or lower than the maximum 
of the previous day. The inonthly percentage of weather and temperature combined 
is determined by inultiplyino the percentage of weather by 6, and the percentage of 
tempernture by 4. and dividini their sum hy IO. 

(5 STATE WEATHER SERVICES. 

[ l'emperattire i n  degrees Ftrhrenheit; precipitation, including melted anow, i n  inches arid hundredths.] 

The following extracts aud summaries are republished from reports for July, 1891, of the directors of the various 
state weather services : 

QALABAMA. 
2'ernperatro.e.-The mean was 5.3 below the normal; masimum, 100, at 

Wiggins, 20th, and at  Brewton, 1st: minimum, 50, at  Camden. 19th; greatest 
monthly range, 41, at  Camden; least monthly range, 23, at  Chepultepec. 

A.eeipitation.-The arerage was 1 .3  above the normal ; greatest monthly, 
10.05, at Valley Head; least monthly, 1.89. at  Fort Deposit. 

I~ind.-Prevaihng direction, east.-P. H. Mell, Observer, Venther R1i- 
reais, Aub~irn, director. 

3 ARKANSAS. 
Tern erature.-Th.e .meau w a b  4.15 below the aremge; maximum, 1 ~ 3 ,  at 

Lead g i l l ,  22d : miniinum. 50, at Fayetterille and Rogerb, 9th ; greatest 
monthly rauge, 50, a t  Lend Hill; least monthly range. 17, at Winslow. 

Precipitation.-The average was 4.14 above the normal; greatest monthly, 
12.%, at Hot Springs; least monthly, 2.10, at Lead Hill. 

Wind.-Prevailing direction, southwest.--iK. F. Locke, Cornrniosim of 
Agriculture, Little Rock, director; F. H. Clarke, Obseiaer, Weather Burmu, 
assisfa tit. 

Teniyeratzire.-Masimum, 102, at  Fruita, 24th; minimum, 10. at  Breclien- 
ridge. 2dd; greatest nioiithly rauge, 75, at Breckenridge; least monthly range, 
81, at Climax. 

Preciyitnfio,i.-Greatest monthly, 8.26. at Brandon; least monthly, 0.28, at 
Grover.- JK S. Hiller, Obseruer. WcPerither Bureau, Denver, director. 

8 COLORADO. 

62 ILLINOIS. 
Tempercitrrre.-l'he uieau was 5.2 lwlow the n o r m d  of the last 16 years; 
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maximum, 102, a t  McLeansborough, Z d ;  minimum, 41, at  Philo, 31st.' 

4.46, at  East Peoria; least monthly, 0.20, at  Louisville. 

Bureau, Springfield, director. 

Precipitation.-The average was 1.21 below the normal; greatest monthly, 

Wind.-Prevailing direction, northwest.-John Craig, Observer, Weather 

Temperatrire.--3Iaximum, a at bh izy ,  13th; minimnni. 41, at Delphi, 
31st; greatest monthly range, 55, at blanzy ; least monthly range, 30, at  
Mount Vernou. 

Precipitation.-Greatest monthly, 5. io, at Huntiugburgh; least monthly, 
0.68, at Ruckville. 

Wind.-- Prevailing direction, northwest.-Prof. H. A.  H7isto11, La Fayette, 
director; C! F, R. Wappetiktrns, Otseroer, Weather Bureau, assistant. 

INDIANA. 

T E A  WEATHER AND CROP SERVICE. 

son, 20th-nimnm, 41, at  Fayette, Sth, and at  Storm Lake, 2:lth; greatest 
monthly range, 56, at Stilson; least iiionthly range, 30, a t  Independence and 
McCausland. 

Precipitation.-The average was about uormal; greatest monthly, 8.20, at 
Larrabee ; least monthly, 1.67, at  Bancroft. 

Wind.-Prevailing direction, northwest.-J. R. Sage, Des Moines. director; 
Q. M. Chappel, Observer, Weather Bureau, assistant. 

The m o n t G a s  the coolest uly in the last 20 years. 
Temperature.-The mean \ B 6.0 below the normal; niasimum, 99, at  Stil- 

0 KANSAS. 
Temperature.-The mean was 5.1 below the normal ; niaximnm, 104, at 

Morton, loth, and at blacksville, 12th ; minimiini, 44, at Lakin, 15th ; great- 
est monthly range, 59, at  Lakin ; lea-t monthly range, 33, at AIcAlltrster. 

Precipitation.-The average was 1.Gl above the normal; greatest monthly, 
11.93, at Kellogg ; least monthly, 1.15, at Toronto. 

Wind.-Prevailing directiou, south.-Prof. J. T. Lovewell, Topeka, direc- 
tor ; T. R. Jenaings, Observer, Ifbather Bureazi, assistaiit. 

Temperature.-The the normal; niasinium, 91, 
at Bowling Green, 22d ; minimum, 4 i ,  at hliddlesbo~ough, Sth ; greatest 
monthly range, 45, at  Fraiikfort ; least monthly range, 35, at Franklin and 
Canton. 

Precipitation.-The average was about 1.00 helow the normal ; greatest 
monthly, 4.08, at Louisville ; least monthly, 1.08, at  Bowling Green. 

Wind.-Prevailing direction, northeant.-Dr. E. A.  Grant, Louisville, 
director; F r a n k  Burke, Observer, Weather Rioeccii, assistant. 

LOUISIANA. 
Temperature.-The mean 9 sli htlv IJelow the average; masimuni, 101, at 

Liberty Hill, 3d; minimum, 5& t i? ake . Charles, 5th; greatest monthly range, 
45, at  Lake Charleb; least nionthly range, 20, at Plaquemine ani1 Port E:&. 

Precipitation.-The nverage was nearly double the noruial ; greatebt 
monthly, 14.77, at blnrksville; least monthly. 3.88, at  Delhi. . 

Wind.-Prevailing direction. south.-George E. Hunt,  Obserivr, Ileailiei. 
Bureau, New Orleaiis, directur. 

Temperatnre.-bIaximuiu, Del., 19th; minimnni, 51, at  
Cumberland, 12th ; greatest monthly range, 59, at Cuniberlaiid; least monthly 
range, 20, at Jewell. 

Precipitation.-Greatest monthly, 13.38, at Barren Creek Springs ; least 
monthly, 5.17, at Camberland. 

Wind.-Prevailing direction, sonthwest.- William B. Clark, JoJ1n.s Hop- 
kina University, Baltimore, director; Milton Wliitriey, Narylanrl dgricul-  
tu ra l  College, secretary a n d  Ireastirev; C. P. Croiik, Observer, Weather Bu- 
reau, in charge. 

MICHIGAN. 
Tern erature.-The mean was 7.2 below the normal; maximum, 93, at  

MottviEe, 21st; minimuni, 29, at Roscommon, 31st. 
Precipitation.-The average was 0.88 below the uornial ; greatest monthly, 

4.84, at  Mayville; least monthly, 0.10, at Grayling.-N. B. Conqer, Obseroer, 
Weather Bureau, Laming,  director. 

QMINNESOTA. 
Tenrperature.-The mean was about 5.0 below the normal; niasimnm, 90, 

at  Graud Meadow, 12th; niiniuiuni, 34, at  Pokegaina Falls, i t h  and 25th; 
reatest monthly-range, 51, at  Pokegama Falls; least monthly range, 27, at  

bine River Dam. 
A.ecipitation.-The average was nearly 1.00 below the nonual; greatest 

monthly, 6.47, at  Lake WinniLigoshish; least monthly, 1.15, at  Montevideo. 
Vind.-Prevailing direction, unrthwest.-J. H. Harmon, Observer, 

Weather Bureau, Ninneapolis, director. 
MISSISSIPPI. 

Temperature.-The m e a i i h s  about 3.0 below the nornial; maximum, 104, 
at Columbus, 4th; miuimum, 53, at Iiosciusko, 18th: greateHt inoiithly range, 
48, at Vaiden; least monthly range, 20, at  West Point. 

Precipitation.-The average wns 3.13 above the normal; greatest monthly, 
12.80, at  Columbus; least monthly, 3.99, at Wayue9borough.-R. B. Fultoji, 
Observer, Teather Bzireuu, University, director. 

0 MISSOURI. 
Temperature.-The mean was 5.0 below the normal; maximum, 93, at  

Liberty, 12th; minimum, 40, at  Adrian, 7th. 
Precipitation.-In the southeast section'of the state the average was 3.00 

below the normal, while in the northwest and parts of the west-central sec- 
tioiis there was an escess of 3.00; greatest monthly, 7.30, nt Lanionte (2) ; 
least monthly, 0.63, a t  Mine Lah1otte.-Leoi Chubbuck, Secretary of State 
Board qf dgriciilture, Columbia, director; A. L. NcRae, Observer, Tea ther  
Bureau, assistant. u NEBRASKA. 

Cool and cloudy weather interfered with farming operations. 
Teinperature.-The mean was 5.0 below the normal, and was the lowest 

menu temlveratnre reported for July since 1882; masimuirt, 100, at Long Pine; 
ininitiiiin~, 32, at Long Pine. 

Preripiiation.-Greatest monthly, 10.41, at  Auburn; least niouthly, 2.80, 
nt Brandon.-Prqf. GooJwirz D. Suezey, Crete, director; G. A. Lovelaiid, 
Observer, Weatlier Bureau, msistaitt. 

0 NEVADA. 
Teiii~)e,.citrrre.-The mean was about 3 0 IJelow the normal; masimnm, 102, 

at Sodaville; niinimuni, 26, at Hawthorne. 
Precipifaiion.-The average was abanut 0.04 above the noriiial ; greatest 

niontlily, 1.52, at Candelaria; least monthly, 0.00, at Hot Spiings, Humboldt, 
hIill City, and Palisad?. 

IYitztl.-Prevailing direction, southwest.-&of. Charles T. F~ieizd,  Carson 
City, tliredor; F. A.  Ca,periter, Obscraer, Weather Biweau. assistant. 

ONEW ENGLAND METEOROLOGICAL SOCIETY. 
Temperature.-The mean was 3.3 below the normal; maximum, 101, at  

Farmington. 14th; niiuiiuum, 35, at  Berlin Falls. 28th; greatest monthly range, 
62, at  Fermington; least monthly range, 26, at  Block Island. 

Precipitation.-The average was normal ; greatest monthly, 8.82, a t  
Florida; least mnnthly, 1.62, at Falls Pillage. 

l~ind.-Prevailing direction, southwest.-Prof. Tilliunz H. hriZes, Boston. 
Mms.,  president: Aqf .  Wirisloru Upton, Providence, R. I., secretary; J. 
T a r r e n  Snhitli, Observer, IVeather Bureau, assistant. 

2'encperafiire.-The normal; maximum, 95, at  
Oceanic, 13th; minimum. 40, at *kllaire, 27th; greatest monthly range, 61, at 
Tenatly; least inonthly range, 26, at  Atlantic City. 

Precipitation.-The average wa3 0.98 alwve the normal; greatest mont y 
9.41, at  Bridgeton; least monthly, 3.03. at  TenaHy.--R. W. NeGaizii, hdbr 
sewer, Weafhrr Ricreair, I\reic BrunsuGck, director. 

NEW PORK. 

Tenrperature.-The mean was 4.3 below the nvrmal; maximum, 95, at  Iieeiie 
Valley, l::th, and nt Wedgewood, 14th; minimum, 36, at  Sherman, 2Gth, and 
at  Broohfield. 27th; grratest mouthly range, 67, at Iieene Valley; least monthly 
iange, 27, at  Fort Haniilton. 

Ae.ciyitatiofz.-Greatebt monthly, 9.15, at  blinnewaska; least monthly, 1.51, 
a t  Fleming. 

IVind.-Prerailing direction, southwest.-Prqf. E. A: Aiertes, Dean of the 
College of Civil Engineering, C'ortiell IXaersity, Bhaca, director ; R. N. 
Harilinge, Observer, Weatlter Bureau, nssistaiit. 

NORTH CAROLINA. 
The month was cnol and wet and decidedly unfavorable for the growth of 

crops. 
Tern eratiire.-The mean was 4.1 below the normal ; maximum, 97, at  

ChapefH.ill, 7th ; minimum, 43, at  Franklin, 9th ; greatest monthly range, 
48, at  Franklin ; least monthly range, 19, at Hatteras. 

Precipitation.-The average was 1.50 above the normal ; greatetest monthly, 
11.49, at  Oak Ridge ; least monthly, 3.79, at  Charlotte. 

rind.-Prevailin direction, southwest.-Dr. Herbert B. Battle, Raleigh, 
director; C. F. von %errmaniz. Observer, Weather Bzcreau, assistant. 

NORTH AND SOUTH DAKOTA. 
1'eniperature.-The mean was about 4.0 below the normal ; maximum, 96, 

at  Oelrichs, S. Dak., 5th ; minimum, 32, at  Flandreau, S. Dak., 23d ; great- 
est monthly range, 60, at Grand Rapids, N. Dah-.; least monthly range, 37, at  
Parkston, S. Dak. 

Precipitation.-The average was about normal ; greatest monthly, 7.66, at 
Wild Rice, N. Dak.; least monthly, 0.45, at  Saint Lawrence. S. Dak. 

Witid.-Prevailing direction, southeast.-S. TY. Glenn, Observer, Teafher 
Bureau, Huron , S. Dak., director. 

s OHIO. 
Tenq,ernture.-The iuean was 4.0 below the uormal ; maximum, 95, at  

Bangorville and Weverlg. 234  and was the lowest maximum on record for 
July : niiniiiium, 41, at Wauseon, 37th. 

Prer-ipitafion.-The average was 0.41 above the normal; greatest monthly, 
8.84. at Zanesville ; least monthly, 1.4& at Cleveland. 

Il'ind.-Prevailing direction, southwest.--A.qf. B. F. Thomas, Columbus, 
dirwtur ; C. M. Strot:?, Observer, Teather Brweaii, secretary mid assistant. 
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OREGON. 
Tentperattire.-The mea&vas  0.4 above the norum1 ; masininin, 106, at 

Pendleton and Weston, 21th ; minimum, 31, at Happy Valley, 6th. 
Precipifntion.-The average was 1.15 above the normal ; greateqt monthly, 

2.98, at Pendleton ; least monthly, trace, at  Corvallis. 
Wind.-Prevailing direction, north.-Hou H. E. Hayes, Naster Sfnfe 

Grange, Portland, director; B. S. Papie, Obserrer, Weather Burwii, assf. 

Temperature.-The m d n  was 4.4 lielow the normal; maximum, 9i,  at  
Huntingdon, 14th, and Wilkes Barre, 15th ; greatest monthly range, 5:<, at 
Huntingdon ; least monthly range, 32, at Swarthmore. 

A.ecipitation.-The average was about 2.00 above the normal; greatest 
monthly, 11.61, at  Coatesville ; least nivnthly, 2.63, at nrysox. 

Tind.-Prevailing direction, west.- Under direction of the Fraiikliii Insti- 
tute, Philadelphia; L. N. Dey, Obseirer, ITenther Bureaw, assistaitf. 

. PENNSYLVANIA. 

1 @SOUTH CAROLINA. 
Temperature.-hlasim~, 93, at Brewer Mine. 15th; minimum, 3;, at 

Brewer Mine, 6th, and at  Greenwood, 10th ; greatest monthly range, 4:;. 
at Brewer Mine ; least monthly range, 24, at Walhalla. 

A.eci~it,iltafion.-Greatcst monthly, 9.94, at Hardeeville ; least monthly, 2.81, 
at Winnsborough. 

Wi?d.-Prevailin direction, southwest.-A. P. Butler, Obseriw,  ITedho. 
Bweau, Cokcntbin, %rector. ,A T E E S S E E .  

The month was characte ed IJY generally low temperature and an :d~- 
normal amount of rainfall. 

Temp-re.-The mean was 2.4 1)elow the normal, and with the excelition 
of 18P3 was the lowest mean on record for Ju ly ;  maximum, 96, at Union 
City, 21st ; mininium, 5'2, a t  Hohenwald and Jackson, 9th and 10th. and at 
Dunlap, 30th ; greatest monthly range, 43, at Union City ; least monthly 
range, 26, at Rugby and Greeneville. 

Precipitation. -The average was 0.50 above the normal ; greatest monthly. 
9.91, at Fayetteville ; least m(Jllthly, 0.95, at  Union City. 

Wind.-Prevailingdirections, south and southweat.-J. D. Plunkd,  Y. D., 
Nashville. director ; H. C. Rate, Observer. Tea ther  Bweau, assistant. 

TEXAS. 
Tentpwnfure.-The mean 0 s  1.0 above the normal, except in the eastern 

part cif the state and i n  the Rio Grande Valley. where it was deficient; 
nia.;inium, loi. at Meiirtrdville. ith ; minimum, 5-1, at  Westherford, 12th ; 

inonthly range, 32.  at Weatherford ; least monthly range, 23, a t  
t i ,  Biowns\ ille. Brazoria, and Burnet. 

Precipitnfion.-The average was generally deficient, except along the coast, 
where thrre was an eicess, and u\er the Panhandle, where it was about 
niirnial ; greatest monthly, 11.57, at Brazoria ; least monthly. 0.00, at  hlenard- 
vi1le.-D. 1). Bryan, Galveston, director; I. B. Cline, Observer, Weather 
Hurenic, assistant. 

Q VIRGINIA. 
Te/n~e,e,.aficre.--Na\imotii, 96, at Richmond ; minimum. -16, at Lexington. 
P~.eci~~italiu/i.-C;reatest monthly, 8.!10, at  Norfolk; least monthly; 2.90, at 

Bla~ksburgh.-Dr. E. A. Cmighill, Lpcht r i rgh ,  director : J.  N. R3ker, 
Obsrwcr, ttrenther b'iireuu. assistarif. 

WASHINGTON. 
Teinperntrcw.-The me \vas generally in excess throughout the state ; 

niasimnin. 1106. at Walla Valla, 24th ; niinimnni, 33, at Waterville, 6th ; 
createst monthly range, 69, at  JVaterville ; least monthly range, 40. at Fort 

i'iifation.-The average was deficient on the coast and Sound and e s -  
i n  the e'rstern Itart of the state ; greatest inonthly, 1.83, at Baker City, 

i ; least mi~nthlj ,  0.05, at Tacoma. 
Wiitd.-Prevailing directions, south and north.-E. B. Olney, Observer, 

WISCONSIN. 
Temperafure.-The nie& averaged 5 to 10 below the normal, the greatest 

deficiency hein5 i n  the cranberry region ; maximum, 96, at  Beaver Dam and 
Ctaiidnn, 13th ; minimrun, 33, at  Crandon, 20th and YGth, at  Florence, 8th 
ancl'2@th, and at Shanano, 9th. 

Prei.ipitafioi~-The average was below the normal, except in the southeast 
i t  of the s t h e  where there mas a sniall excess; greatest monthly, 4.63, at 

Kih t igo  ; least monthly, 0.84, at &ubedand.-n7. L. Moore, Observer, 
Ireathrr Bzrreacc, Ni7tciawkee. in chcirge. 

C'alI1J.l. 

Wea 1 her Bit ren  1 1 ,  Oly nip ici , director. 

CONTRIBUTIONS AND ORIGINAL ARTICLES. 

i SOME EXPERIMENTS IN ATMOSPHERIC ELECTRICITY, 
Q By A4LES.\NDER l f C , ~ D I s ,  AI. A. - 

[Resd byfore Section B [ Phyzcs) ) ,  nieetTngof Ahericrrn Association for the A,lvmce- 
inent of Science, Washington, D. G., August, rSg1.1 

Some intereyting ubservations of atmospheric electricity have been matle 
this summer at  Blu Hill Observatury, Readville, Mass. The lucatioii is 
excellent, as the summi b l  has an'elevatiuu of about 1% metres above 
mean tide, and is not only the highest land in eastern Massachusetts, bnt the 
highest point within ten miles of the coast fioin hhine  to Florida. C:ontinuous 
observations of the potential of the air at the summit and base were at- 
tempted. The base station is 128 metres I J ~ I O W  the summit and 1,IiR meties 
northwest. Two similarChIasc$ ~ihotographic registers were used, with 
similar water-droppers. onti ons ollservations of atmospheric electricity 
have been made only at  a few of the best eiluipped observatorie5. and, U ~ J  to 
the present time, always with the bifilai huapension. The records, althuugh 
exceedingly delicate, as a rule show \cry marked disturbances not due to the 
electricity of the air : e .  g., the variation due to the inconstancy of the Bus- 
1,ension. The a )paratus can be fairly judged, perhaps, by the rliscussion 
which followed l!h. Fine's paper on the \miations of atmos heric electricity 
at Perpignan, read a t  the Congress of hleteorologists, l i e d  in Pari>, 1889. 
These records were begun in 18t3'2, and have been carried on since with a11 
skill and thoroughness. A comparison of these curves obtained at  the Ci~llege 
de France, by Mascart, since 1881. at  the Parc St. h h r ,  at  Greenwich, and 
elsewhere, in the effort to deduce the normal diurnal variation, inakes l h i n  
discrepancies and disagreements which are, without doubt, directly clue ti! the 
apparatus and its installation. In  the United States the only observations 
that I know of, with th$ apparatus, are those obtained at  Baltimore by the 
United States Signal bervwe for snine three years. and some, fur home 
months, at  Worcester. Mass. The chief cause of this paucity of uLser\:ttions 
is undoubtedly the difficulty of manipulating and the espense of maintaining 
the photngraphic register. The evpense of the necessary incidentals is om- 
siderable, and the variour difficulties met in installing the a11 aratns niahe 
it impoqsible to use the method elsewhere than i n  a well-eqiiippecf obsetvatory. 
The hfascart self-register requires, for a true record, a dark room, dune piers, 
constant hygrometric and tem elattire conditions, and the successful fixing of 
the record by photography &,servations of the potential ofthe air are there- 
fore not likely to become geneial with wch appa~atas.  And, fiirthrrtnoie, i t  
is impossible, where photography is enililoyed, to know what the value of the 
potential is a t  any moment. r h e  electrometer for general use. m y ,  ftBr 
example, for use at  the various statii)i>b of the. Weather Roreau. at eApeii- 
mental stations, etc., must, first of all, 1)c one gl! tng a rectird that rriii be r'isilj 
read at any honi of the day. The above considerations have led t i ,  thr  con- 
struction of a new type of electrometer, knnwn as the Nul$ le Qrini1i:iut 
Electrometer, and a working nicidel has been hnilt, and som&ts of it. ef- 
ficiency made. Accompanying Curves show records of potential values ob- 
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tained in thi\ way. The instrument is essentially an enlarged Quadrant 
Electlometel, uith the pm t q  60 arranged as to be convenient of access, and 
instead of the fonr quadrants, <ingle needle, and bifilar suspension, we use 
~ ~ i i i e  eighty large quadrants, a needle with twenty blades, and a very fine 
platinum wile t'trr >iihpension atid directive force. The iiresent instrument 
has it, defect., jllenty of them, no doubt ; but besides the great adrentages 
nf the niechanlcallv registered curve, recording the a r h a l  motion- of the 
needle, is the greater one of seeing and gettin6 at  any inoment the potential 
of thr air, nut ha\ing to wait 24 hours theretor, and the ability to compare 
dirwtlv these cwr\ es r i t h  the ciirveb of atmuspheric presstire, temperature, 
humidit), wind Iliiectiun, 1) ind velocity, cloudiness, etc., as given by self- 
recording insti unients. 

Chart\ olJtaiunl, h i t  omitted here: 
1 .  Curvez I I ~  electrical potential, with pressure, temperature. and relatit e 

2. Statoscoliv c i i i  re, showing changes in prehsure during thunderstorm. 
3. Cittemigriqrh curbe, 4i11wing velocity of wiiid at  each moment during ' 

humidity. 

thunderstorm. 

FLUCTUATIONS O F  TE-ATURE AND P E E E R E  AT THE 

By Profwsor H. A. HAZEN, Weather Bureau. 
0 BASE ADD SUMYIT OF MOUNT WASHINGTON. 

' - 
A great deai of i n t = X e 1 n p e ( I  in the stndy and (liscussien of 

temperatore at  mnuntaiu stations, both in the United States and abroad. 
Continuous observations were uiaintained at  hlount Washington, N. H., 

I J ~  the Signal Service fioni lSil to September, 1887, and it is believed that 
these are the nioqt satisfactorr that have ever been taken at  a mountain station, 
since this summit rise.; 6,2i9 feet above sea-level, and is crossed by a very 
large number of stnrmz aiid high areas. The observations at the base were 
made by Dr. Hiram Cutting at  Lolienbur&, Vt., which is about 1,100 feet 
~ J U I  e ,w-level, and '73 niiles distanT% a direction nw. by w. from Mount 
Washington. 

At the end of the charts i n  thih REVIEW there are given tracings of t he  
temperature fluctuations at Mount Washington and Lnnenburgh. and ofpressure 
at the latter statit in alone, for the tnonths ofJannary, Fehruary, and March, and 
~ I J Y  the yenib lsil, 1872. 187.3, and 1674. 

The preqsures are projected from observations made three times each day, 
withtint nioditication, }Jilt the diurnal range has been eliminated from the 
trnipeintnie in the following manner : The night observation was projected 
witlinnt change. lint to each niorning ohservation there was added the differ- 
ence hrtween the mean monthly temperature at  night and in the morning, 
!\hilt. i t 1  t l w  : ~ f t ~ ~ l n w J n  t h r  llitfeience hetween the mean9 fir~r the month was 
subtracted froui each ubserbation. It is prnpnsed to pnblkh these curves for 


